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ENEMY IS 
“SPIT FIRE 
CONSCIOUS” 


With the Eighth Army 
Monday (delayed) 


The Luftwaffe in Italy is suffering from a “‘Spitfire complex.’’ German pilots 
just won't fight the R.A.F. 


.. The Germans have nothing that can stand up in numbers and quality to the 
led fighters, and the indications are that the enemy have a ‘Spitfire complex ”’ 
adadmit that whole squadrons are suffering from it. 


One Spitfire patrol the other day came across a formation of Messerschmitt 109 
fghter-bombers—the first they had seen fora month. The Me.s promptly jettisoned 
thir bombs and sped off home. 

Daily Mail 4-2-44 


A 


Head Office: VICKERS HOUSE BROADWAY LONDON :S:W:1 


from Sales Department. 


| 


THE LIGHTEST CASINGS 
FOR SUITCASES 
To many people after this war 
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handier suitcases, typewriters, portable 
tools, vacuum cleaners, sewing machines, 
and so on. Industrially, its ideal 
qualities as an ultra-light structural 
metal will overcome starting inertia, 
reduce power consumption and increase 
speed in all types of machinery. 
Magnuminium is unsurpassed in machin- 
ability and can be fabricated by the 
usual methods applied to other metals. 
Technical information may be obtained 
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WILKINSON RUBBER LINATEX LTD: FRIMLEY ROAD- CAMBERLEY 


Tel: Camberley 1595 Also in Canada, Australia, South Africa, U.S.A., etc. 


A useful addition to the lib, 


Mare, 1944 JOURNAL OF THE ROYAL ARRONAUTICAL SOCTETY 


BRITISH ENGINES 
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“ee **In July, 1940 we launched a project for building in the United 

States, the engine which has now become famous all over the World 

ee — the Rolls-Royce Merlin . . . The Americans have since adopted 

= that type of ours and made use of it in their fighter aircraft. ... It 

i has proved to be the finest engine-weapon in use in the air today.” 

| lh Lord Beaverbrook in the House of Lords, 19/1/44 
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So aluminium resists 
sea water and marine 
atmospheres ? 
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aluminium alloys. Hiduminium possesses the 
notable combination of being non-magnetic, 
highly resistant to corrosion and having wide 
range of mechanical properties—properties 
which can be accurately controlled to suit 
any given requirements. In normal times 
Hiduminium is, therefore, used extensively 
in many forms, including sand and die 
castings, forgings, stampings and press- 
ings, etc.,, in the shipbuilding, building, 
chemical and food industries. Full 
technical details are available 
on request to the Sales Department. & 
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GACO is ideal for hydraulic sealing being 
grainiess, resilient, non-porous, and highly 
resistant to oils, fuels and chemical! corrosive 
It is widely used in the hydraulic and pneumatic 
control systems of aircraft where only materials 
of the highest grade can be employed. Its 
unequalled surface finish and dimensional 
accuracy are well known to all designers. 
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In my designs it will be possi- 
ble to work out a casting or forging 
that will weigh pounds instead of 


hundredweights, or ounces instead 
of pounds. In this way the light 
alloys that have been developed 
under the stress of war are destined 
soon to lighten the machinery of 
life in every direction—so that 
industry, transport, (and, we hope, 
international relations) will benefit. 
That is one of the reasons why we 
are so proud to be makers of 
aluminium alloys for every conceiv- 


able purpose. 
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HIS VICTORIES MAY 
DEPEND ON THESE 
PARTS... 


As the pilots of Britain will testify, 
the meu who service their planes on 
the ground perform a duty which 
contributes in large measure to suc- 
cess in the air. To the fitters go great 
credit for their conscientious care in 
maintaining the sins at fighting efficiency. They in their turn 
testify to the importance of the efficiency of each component. 

The various products made by Ferodo Limited for a wide 
number of applications in the building of aircraft, such as 
clutch discs, brake linings, bushes and washers, are made to 
those exacting limits, of that high quality and 
with the special characteristics that are de- 
manded by this industry. 

Why not consult the Technical Staff of Ferodo 
Limited if you require materials of this nature ? 
No obligations will be entailed. 
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THE ROYAL AERONAUTICAL SOCIETY 


WITH WHICH IS INCORPORATED THE INSTITUTION OF AERONAUTICAL ENGINEERS 


MONTHLY NOTICES 


MARCH, 1044. 


Annual General Meeting. 


Below is printed formal notice of the Annual General Mecting. On account 
of the shortage of paper further notice will not be sent to members. 


ANNUAL GENERAL MEETING. 

NOTICE IS HEREBY GIVEN that the Annual General Meeting of the Royal 
Aeronautical Society with which is incorporated the Institution of .\eronautical 
Engineers will be held on Monday, March 27th, 1944, at 6 p.m., in the Offices 
of the Society, at 4, Hamilton Place, London, W.1. 


AGEND.\. 


J 1. To read the Notice convening the Meeting. 
2. To receive and deliberate upon the Report of the Council on the state 


ol the Society and the Balance Sheets of Aerial Science, Limited, 
and \eronautical Trusts, Limited, for the vear ended December 31st, 
| 3. Lo receive the nominations for Council tor the years 1944-1945. 
4. To announce the list of Fellows elected by the Council in accordance 
with Rule 4. 


5. To appoint the \uditors for the ensuing year for Aerial Science, 
Limited, and Aeronautical Trusts, Limited. 
6. other business. 


By Order of the Council, 


J. LAuRENCE PRITCHARD, 
Secretary. 
my Message from the Secretary. 
fe = fhe Secretary makes a special appeal to members to be a little indulgent during 
fee the next few months if there are delays in answering letters. The work of the 
fy Society has increased heavily, the staff is less than half what it was at the 
beginning of the war and is working at high pressure. 


Lecture. 


The following lecture has been arranged to be held at 5.30 p.m. in the Lecture 
Hall of the Institution of Mechanical Engineers, by kind permission of the 
Council of the Institution 
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March goth, 1944.—** Aerodynamic Features of German Aircraft,” by Mr. 
M. B. Morgan, M.A., and Mr. R. Smelt, B.A. i 


Light refreshments will be served before the meeting 


Graduates’ and Students’ Section. 

The Annual General Meeting ot the Graduates’ and Students’ Section will be! 
held in the Library at 4, Hamilton Place, W.1, on Thursday, March 30th, 1944, 
at 7.30 p.m. = 


AGENDA. 
1. To consider a revised dratt of the Rules of the Section. 
2. To receive the Report of the Secretary on the affairs of the Section. 
3. To elect Officers and Committee for the Session 1944-1945. 
4. To receive proposals for the future activities of the Section. 
5. To consider any other business. 

Notification of questions to be raised under Item 5 should, if possible, reach 
the Honorary Secretary, Mr. E. J. Archbold, at 27, North View, Eastcote, Pinner, 
Middlesex, by 23rd March. 

The following lectures have been arranged by the Graduates’ and Students’ 
Section. They will be delivered in the Library, at 4, Hamilton Place, W., 
at 7.30 p.m. 

Thursday, April o6th.—Mr. P. G. Masefield, M.A., A.F.R.Ae.S., on 


American .\ircratt.”’ 
Wednesday, April roth.—-Mr. A. J. Penn on ** The Design and Operation oi | 
Superchargers.” 
Thursday, May rith.—Mr. J. A. Churchill on ‘* Power Plant Installation | 
and Design.”’ 
Graduates and Students are also invited by the Graduates’ Branch of the | 
Institution of Automobile Engineers to the following meetings :— 
Sunday, March r2th.—Paper by Mr. C. L. James on ‘* Torsion Bar Springs » 
for Automobile Suspension.’’ 
Sunday, April 16th.—Informal Talk by C. Kimber on *‘ The Sports Car- 
Its Past and Future.”’ 
The above will be held at 3.0 p.m. at the Institution of Automobile Engineers, 
12, Hobart Place, S.W.1. 
‘ 


Graduates’ and Students’ Visits. 

It is regretted that the visits arranged to the De Havilland Assembly Plant 
are postponed for the time being. It is hoped, however, that later on visits may | 
be arranged for those who have not been able to attend so far. 


Branch Lectures. 
The following Lectures have been arranged before the Luton Branch :— | 
Wednesday, 1st March, 1944, at 7.15 p.m.—Lecture on “* Superchargers,” | 
by A. J. Penn, A.M.I.Mech.E., Supercharger Development Enginect, 

D. Napier and Son, Ltd. 
Wednesday, 5th April, 1944, at 7.15 p.m.—Lecture on ‘* Air ‘Transport, 
by Dr. Roxbee Cox, B.Sc., D.I.C., F.R.Ae.S., Vice-President of the 
Royal Aeronautical Society. 
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New Branches. 

The Council have approved the formation of two new Branches, one in Derby 
and the other in South Africa. The addresses of the Temporary Honorary 
Secretaries are as follows and those interested should communicate with them :— 

Major G. A. Mann, A.F.R.Ae.S., 24, Ostend Road, Germiston, South 
Africa. 

J. L. Batchelor, A.R.Ae.S., Department of Mechanical Engineering, Derby 
Technical College, Derby. 


Acknowledgments. 

The Council would like to acknowledge their grateful thanks to the following 
members for donations to the Endowment Fund :— 

Warrant Officer J. V. Saunders, G.M., Associate Fellow. 
Mr. DD. K. Saunders, Student. 

[he Council also acknowledge’ their grateful thanks for the gift of books for 
the Library from Mr. C, G. Grey, Founder Member, including the rare ‘‘ History 
of the Charvolant or Kite Carriage ’’ (1851), and also a copy of Lieut.-General 
Golovine’s *‘ Air Strategy *’ (now out of print) presented by the Author. 


Election of Members. 
The following members have recently been elected :— 
Associate Fellows.—Stanley George Custance, Iestyn Griffith Davies, 
Cyril Gibson, Bertram Roland Grantham (from Graduate), David 
Anthony Cardnell Harper (from Graduate), Roy Eugene Montgomery 
Lloyd (from Associate), Robert Thomson, Edwin Colby Walton. 


Associates. —Frederick Albert Baker, Frederick Thomas Bevan, Francis 
Charles Bradley, Thomas William Brooke-Smith, Thomas George 
Elliott, John Robert Coulson, Clifford Fenn, Edward Ernest 
Gardiner, Thomas Frank King, Stanley Douglas McDonald, 
William Frederick Forrest Martin-Hurst, Leslie Thomas Palmer, 


U George Albert Pickett, Reginald Albert Pulling, William Sidney 


Smith-Palmer, John Brown Stoneman. 


Graduates.—Peter Eugene Bish (from Student), Arthur Ronald Butler, 
Ernest George Collins, George Gilbert Gale (from Student), David 
Jeffrey Goman (from Student), Eric Martin Goodger (from Student), 
Clarence Charles Greensmith, John Charles Hamon, Robert George 
Irons, Alfred Ernest Banjamin Kearsey, Ernest Frederick Needham 
(from Student), Arthur Newby, Richard Thomas Courtenay 
Satterford, Gordon Heatherton Vokes (from Student). 


Students.—Kenneth George Attkins, Kenneth Rex Barnett, Jeremiah 
Cashman, George Herbert Cooper, W. Cunningham, Edward 
Melbourne Dallimore, Vivian Woodland Erlebach, John Gregory, 
Derek Hanchett-Stamford, Ronald William Hayden, Leslie Arthur 
Holland, Donald Jackson, Charles Neville Jones, Eric Ernest Labram, 
Harold Barry Lee, Derek Stanton Lubell, Raoul Gery Edward 
Mallin, Radhesh Prasad Naudi Majumdar, Cyril George Newman, 
John Harold Richard Oakley, George Robert Prime, Clement Barry 
Redgate, Gordon William Richardson, William Bernard Richardson, 
John Henry Risdon, Leslie John Roper, Bob Bakhshi Singh Salaria, 
John Geoffrey Shaw, Ronald Silverblatt, Robert Hugh Williams, 

| Edward Wray, Peter Yule. 
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Companions.—Aexander Napier Chinnery-Haldane, David Solomon 
Erulkar, William Edgar Waudby Granger, Yehuda Kritcheysky, 
Philip G. Marr, Alan Edward Slater. 


Associate Fellowship Examination, May, 1944. t 
Intending Candidates for the Associate Fellowship Examination in May, 1944, 
are reminded that their entries must be in by March 31st, 1944. 


Associate Fellowship Examinations, December, 1943. 

[he following were successful in the \ssociate Fellowship Examinations held 
in London in December, 1943 :— 

Allan, R., Strength of Aeronautical Materials; Angel, S. M., Pure Mathematics: - 
Ayers, K. B., Applied Mathematics (1st Place, tie); Barnden, R. G., Applied 
Mathematics, Design (Aero Engines), Theory of Machines; Barnes, F., Pure 
Mathematics (1st Place, tie), Strength of Aeronautical Materials, Aircraft Design; 
Brown, R. F., Mathematics, Aerodynamics, .\ircraft Design (Baden. 
Powell Memorial Prize); Butler, F. B., \pplied Mathematics, Design (Aer 

Engines), Theory of Machines; Button, B. R., Applied Mathematics ; Chivers, 

A. J., Pure Mathematics, Strength of Aeronautical Materials (1st  Place);' 
Cooke, R. M., Pure Mathematics; Cosier, P. H., Pure Mathematics ; Davidson, 

J. W., Pure Mathematics; Dryland, P. W., Applied Mathematics, Aerodynamics, 

Aircraft Design; Edwards, B., Applied Mathematics, Design (Aero Engines); 

Evans, J. D., Applied Mathematics; Firmin, J. C., Applied Mathematics, 

Theory of Machines, Design (.\ero Engines) ; Fletcher, G. L., Theory of Machines; 

Goodenough, G. W. C., Aireraft Design; Groen, D. J., Applied Mathematics, 

Aerodynamics, Theory of I.C. Engines; Knowles, \. S., Applied Mathematics, * 
Aerodynamics, Theory of I.C. Engines (1st Place); Lipman, S., Air Transport, 

Theory of Machines; Martin, P., Applied Mathematics, .\ireraft Design; Miller, 

A. D., Applied Mathematics, Navigation, Aerodynamics; Mugford, M. D. 

Applied Mathematics, Design (Aero Engines), Theory of Machines; Obee, K. R., 

Strength of Aeronautical Materials; Paton, D. W., Pure Mathematics, Theor 

of Machines, Strength of Aeronautical Materials; Prewitt, W. C., Applied 

Mathematics; Pringle, B., Aerodynamics, Aircraft Materials (1st Place); 

Roland, L. D., Pure Mathematics, Theory of Machines, Theory of I.C. Engines; 


Seal, .\., Applied Mathematics, Theory of Machines (1st Place), Design (Aero! 
Engines) (ist Place); Simpson, E., Pure Mathematics; Thirkettle, J. R., Pure 
Mathematics; Thompson, W., Pure Mathematics; Wallis, J., Design (Aer 
Engines); Walters, H. J., Applied Mathematics; Ward, Miss M. T. P., Desigr 
(Aero Engines); Warren, S., Applied Mathematics, Theory of Machines, Design 
(Aero Engines); Wels, T. A., Aircraft Design; Wilson, L. D., Aircraft Materials. 
Baden-Powell Memorial Prize. 


Mr. R. F. Brown was considered the best candidate in the December, 1943, 
Associate Fellowship Examinations, and is therefore awarded the Baden-Powe! 
Memorial Prize. 


Income Tax. 

In response to numerous inquiries with regard to a rebate on Income Tax to! 
their subscriptions, the following is a copy of a letter received from the Principi! 
Inspector of Taxes :— 

Ref. 34/C.1. 4420/63. 

Dear Sir,—Further to your interview with Mr. Stonely at this office 0 
the roth July, I am now in a position to inform you that the Board of Inlan 
Revenue will not raise objection to the allowance as an expense for Incom 
Tax purposes of annual subscriptions paid by members who are: 
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Sr 


(i) Assessable under Schedule D of the Income Tax Acts in respect of 
professional or trading profits, subject to the decision of the Commissioners 
who make the assessment that such subscriptions are sufficiently closely 
related to the business carried on; or 

(ii) \ssessable under Schedule E in those cases only in which continual 
membership of the Society is an essential condition of the terms of 
appointment. 

Yours faithfully, 
(Signed) Gro. Wiicock, 


Principal Inspector of Tures.’ 


Additions to the Library. 


The following books have been added to the Library during February : 


Pamphlets in italics with location reference following in brackets. 


Books marked * or ** may not be taken out on loan. 


A.e.15.—Thermodynamics Applied to Heat Engines. E. H. Lewitt. Sir 
Isaac Pitman and Sons. 1943. 25/-. (3rd Ed.) 

B.a.30y.—.\merican War Planes in Action. S. E. Veale. Pilot Press, Ltd. 

C.d.149.—British Mirships: Past, Present and Future. George Whale. 
The Bodley Head. 1919. 

E.b.go0.—The Analysis of Engineering Structures. A. J. S. Pippard and 
J. F. Baker. Edward Arnold. 1944. 30/-. (2nd Ed.) 

E.g.7.—Aireralt Hydraulics Simplified. David Vine. George Newnes, Ltd. 
3 6, 

New York in’ Fire Hours? (Future of the Jet-Propelled 
Plane.) G. Geoffrey Smith, (Article in The Listener,’ Jan. 20, 
(¥.7:b-6;) 

G.e..\.89.—UTtimate Strength of Duralumin Compression Members. Leslie 
P. Dudley. (Article in ** Light Metals;’’ Dec., 1941.) (¥.13.c.A.) 
G.e.\.go.—E ffect of Projectiles on Strong Light) Alloy Plates. (Article, 

d, backing on above.) 

H.b.87.—1.’Aviation et le Désarmement. Roland Bechoff. Les Editions 
Internationales, Paris. 1933. Frs. 20. 

L.d.tco.—Teach Yourself Astro Navigation. ‘‘ Kaspar ’’ (F./Lt. R. 
Millard). English Universities Press. 1944. 3/-. 

L.e.12.—The Observer's Handbook on Maps, Charts and Projections. 
Mexander and W. J. D. Man. Allen and Unwin. rgqo. 

*L.h.60.—The Universal Atlas. W. and A. K. Johnston. W. and G. Foyle, 
Lid. 1940. 10/6. 

..j-gt.—Reindeer Lake and Churchill River Photographic Operations. 
(Official report; typescript with photos.) Royal Canadian Air Force 
Station, Manitoba. 1924. 

*L.k.4o.—Handbuch der normaien und pathologischen Physiologie. Vol. 15, 
Part 2: Arbeitsphysiologie Il. Edited by Bethe, Von Bergmann, 
Embden and Ellinger. Julius Springer, Berlin. 1931. 

*P.c.39.—Patent \bstracts: .\eronautics, 1899-1914. Rayner and Co., Patent 
Agents. 1917. 


**R.b.251. -The History of the Charvolant or Kite Carriage. G. Pocock. 
Longman, Brown and Co. 1851. 
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S.b.134.—To-day with the R.A.F. Wing Adjutant’? (Major W. T, 
Blake). Cassell and Co. 

S.c.10.—The United States in 
Doran and Co. (New York). 1928. 

$.d.85.—Douhet, Mitchell, Seversky: Theories of Air Warfare. Ed. P. 

Princeton University Press. 1943. (Reprint of Chap. 20: 

Makers of Modern Strategy.’’) (PS.2 13.) 

Lt.-Gen. N. N. Golovine. Gale and Polden. 1930. 


Warner. 


*S.d.86.—<Air Strategy. 
7/6. 


S.d.87.—La. Guerre de Air. Gen. G. Douhet. ** Les Paris. 1932. 


*T.a.110.—La 
Roche d’Estrez, Paris. 
Sir Frederick Henry Royce and His Work. G. Geoffrey Smitl 
(Article in M.O.I. publication *‘ War in Pictures.’’) 1944. (Y.5.R.) 
TT.a.4o.—The Plane Truth. 
(Humorous. ) 
TT.b.19.—Ballads of the Flying Corps. G. R. Samways. McBride, Nash | 
and Co. 1917. 
*X.b.147.—The British Dominions Year Book. Eagle, Star and British | 
Dominions Insurance Co. 
*X.b.148.—Armaments Year Book, 1g2g-1930. League of Nations. — 1930. 
*X.e.52.—Who’s Who in American Aeronautics. Ed. by Lester D. Gardner. 
Aviation Publishing Corporation, New York. (3rd Ed.) 1928. 
*X.e.53.—** The Aeroplane *’ Directory of the Aviation and Allied Industries. 
1937- 


*UU.c.—National Advisory Committee for Aeronautics :— 


Temple Press, Ltd. 
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No. 
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R.f.94.—Four Miles South of Kitty Hawk. 
1943. 

S.a.137.—War Facts and Figures. 

Undated (about 1917). 

S.a.138.—Textbook of Naval Aeronautics. Henry Woodhouse. T. Werner 
Laurie. 1918. 

S.b.133.—The Men Who Fly 


S.e.78.—Triumph Over Tunisia. 

Unwin. 1944 8/6. 
Vie des Hommes 
1926. 


R.e.52.—The Romance of Aircraft. L. Yard Smith. Grant Richards. 1919. | 


R.f.93.—Almanach (1936) de Aviation Belge. 1936. (Y.11.14.20.) 


Warren Macarthur Corporation, 


British Dominions General Insurance 


Hector Hawton. Nelson and Sons. 


1939. 6/-. 


the Air. Mason M. Patrick. Doubleday, 


Wing-Com. H. Wisdom. Allen and 


Ilustres de FAviation. Jacques Mortane. 


M. J. B. Stoker. Duckworth. — 1938. 


1921. 


10/6. (2nd Ed.) 


Technical Memoranda :— 


1053. Turbulent Friction in the Boundary Layer of a Flat Plat 
in a Two-Dimensional Compressible Flow at High Speeds. F. 
Frankl and V. Voishel. (C.A.H.I. Trans. No. 321, 1937.) 
1055. Determination of the Stresses Produced by the Landing In- 
pact in the Bulkheads of a Seaplane Bottom. V. M. Darevsk. 
(C.A.H.I. Trans. No. 449, 1939.) 

1056. Piston Ring Pressure Distribution. M. Kuhn, (A.1.Z., Feb 


10, 1942.) 


1059. An Experimental Investigation of the Flow of Air in a Fi) 


Broadening Channel. 


(C.A.H.I. Trans. No. 137, 1926.) 


/20.—Transactions of the Institution of Naval Architects. Vol. 85. 1943 


: 

No. 

No. 
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gig. Also the following publications in Russian :— 
T.a.109.—Lite of Nicolas Egorovitch Joukowsky. V. V. Golubiev. Central 
tion. Aero-Hydrodynamical Institute. 1941. 
} C.d.148.—Principles of Dirigible Construction. .\. H. Vachmintsev. State 
rance Press for National Defence Industry. 1940. 


J. Laurence Pritcuarp, Secretary and Editor. 
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ROCKET-\WING-BOMB AND ROCKET-TORPEDO. 


In 
By ZBIGNIEW LELIWA-KRZYWoBLOCKI (Dipl.-Ing.). 
INTRODUCTION. 
For the problem of bombing from a distance we may use either ordinary wing. ! 
bombs or wing-bombs acting by propulsion (e.g., rocket propulsion). ‘The uses 
of such bombs have been thoroughly discussed by Rougeron in his well-knoyy | 
book ** L’ Aviation de Bombardement ”’ (1). 
Speaking generally, rocket propulsion may be applied to the  foilowing 
projectiles :— 
(a) Normal Rocket-Bombs. 
(b) Rocket Wing-Bombs (3). 
(c) Rocket Torpedoes. 
The possibility of using rockets for this purpose depends upon the solution oi 
such constructional problems as :— 
(a) Instruments for the Stability of Flight. 
(b) Propulsion (e.g., Petrol). 
(c) Large Powder-Rockets. Fi 


This article aims at giving an approximate calculation of the range of wing | Prop 
bombs rocket-wing-bombs, and discusses whether the use ol rocket 


propulsion is likely to be advantageous. 
SYMBOLS EMPLOYED. | for 
R =force of the reaction. 
m=mass of gases burnt in 1 sec. we d 
am =joint mass of gases burnt and air aspired in 1 sec. | 
w =velocity of burnt gases relative to the walls of the rocket nozzle fy 
»=velocity of the rocket relative to the air (the latter being assumed 
to be stationary relative to the earth). 
LL, =whole energy of burnt gases. Or 
n=degree of the ‘‘ exterior ’’ efficiency of the rocket. the s 


w! =velocity of the mixture of burnt gases and aspired air relative t 
the walls of the rocket nozzle. 

yi =degree of interior efficiency of the multiple Melot’s nozzle. yhey 
dependent upon losses during mixing. 


¢t=time. we h 
=optimum lift/drag ratio of wing-bomb finess 
2 =angle of glide-path of wing-bomb. wher 


h =height of flight. 
p =range of wing-bomb (on level). 


8=angle. we | 
Wo =weight of wing-bomb. 
W, =weight of working material of rocket. Th 
D = drag ol wing-bomb. Brock 
L.=lift of wing-bomb. of 


C,, =lift coefficient. 
=drag coefficient. 
p =air density. 

A =wing area. 
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\f=mass of working material. 

8, =distance on level traversed by wing-bomb while rocket is burning. 

s, =distance on level traversed by wing-bomb when rocket has burned 
out and during gliding tlhght. 

y =gravity. 


*s formula :— 


In Sange 
G, =weight of rocket-torpedo at the beginning of upward flight. 
G =weight of rocket-torpedo at the end of upward flight. 
k, =coethcient. 

v, =initial speed of rocket-torpedo in vicinity of earth (¢.y., imparted 


Wing: ! by catapult). 
> USES v =specd of rocket-torpedo at the end of upward flight. 
snown =angle of upward flight. 


¢t=time of upward flight. 


owing s =distance on course traversed by rocket-torpedo during upward 
flight. 
s, =distance on level traversed by rocket-torpedo during upward 
flight. 
h=height at the end of upward flight. 
ion ol 


(0, +0,)/ 2: 


i. THE ELEMENTARY FoRMUL® OF PROPULSION. 
First of all, let us briefly resume the elementary formule of Rocket 
wings Propulsion (2). 


ocker- (a) The simple rocket, without aspiration of air. 


f . 
From the equation : 
for 
' we derive the force of the reaction :— 
ozzle. § ‘ 


The total energy of gases :-— 


L,=Rv + (m/2) (w—v)? (4) 
On the right side of the equation, the first term represents the useful power, 
the second one the losses. 
ive ti Rv 
7 w+v? ‘9 
when 
(6) 
we have maximum of 
y= 1 (7) 
when 
is) 
we have 
The magnitude of the reactive force does not depend upon whether or not the 
rocket is in motion, but merely upon the velocity of gases “‘ w.’’ The magnitude 
of ““»’’ is dependent upon the rocket speed “‘ v’’ and also on the velocity of 
gases w.’’ When: 
i v=c : : (10) 


$ 
{ 
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(b) The rocket aspiring outside air (Melot’s multiple nozzle) in motion. | jg a st 
It is assumed that the degree of ‘ interior ’’ efficiency of Melot’s multipl 
nozzle is equal 1, and that there are no mixing losses. ib) 
Re 2v(wl—v+v/a) one al 
L, 3) to (4) 
(c) The rocket aspiring outside air (Melot’s multiple nozzle) at rest. 
Assuming as before that :— 
we have :— iL 
(16) | 
am ? 
= 2. 
2. NorMAL Rocket-Boms. +1 
The object of applying rocket propulsion to normal bombs is to increase their <I 
penetrating force. Rougeron (1) gives the results of calculations of such bombs, ° 
which are extremely interesting. Here, we need only say that there are cases _ 
in which these bombs can be very useful. 
rhe 
3. Rocker WrxG-Bomps. de Na 
(a) Wing-Bomb.—In the first place, we will calculate the range of a wing: | 
bomb without propulsion. ‘This bomb is assumed to have its explosive charge 
in front and its stabilising instruments at the back. The accepted basis is as 
under :— 
(i) Optimum lift/drag ratio must be fairly high, because the wing-bomb } 
must be given very high aerodynamical qualities. ; 

(ii) The energy imparted to the wing-bomb by the aircraft in flight is 
ignored. 

(iii) According to (ii) the range of the wing-bomb, calculated from the 
moment of its release, is not dependent on its weight, but only 0. §$—— 
optimum lift-drag ratio and the height of flight. — 

(iv) The glide-path is a straight line inclined to the horizontal at. the 
angle : (i 

tgz=1le=1/10 : : : (20) 
We have :- (i 
Table I gives the value of p for various heights. 
TABLE I. 
i} (metres) ... 2,000 4,000 6,000 8,000 10,000 (iii 
h (feet) ... 6,580 13,160 19,740 26,3 32,900 
p (km.) c+. 20:00 40.00 60.00 80.00 100.00 liv 
p (feet) ... 65,800 131,600 197,400 263,200 329,000 
p (miles)... 12.45 24.90 27.35 49.80 62.25 
3 


Represented graphically, the function :— 
p= Fir) 


oe 
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| 
‘ 


wing: 
harge 
is as 


bomb 
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isa straight line inclined to the horizontal at the angle :— 
tansB=10 : . (23) 
(b) Rocket Wing-Bomb.—lIt is self-evident that such a bomb has its explosive 
charge in front, stabilising instruments in the middle, and rocket-motor behind. 
In the case of powder-rockets, this would consist of a feeding mechanism, similar 
to that of a machine-gun. Rockets could also be arranged in rings and ignited 
one after another. Table II gives speeds ** w"* for various materials, according 


to (4). 


IT. 
Theoretical Real Speed 
Material. Speed. (measured). 
1, Normal powder of ** Coston ship 2,350.2 /Sec. 1,600 m./sec. 
rocket. 7,720 ft. /sec. it./sec. 
2, Pistol powder No. 3, Dupont Powder 2,860 m./sec. 2,290 m./sec. 
Co; 9,400 ft. /sec. 7,550 {t./sec. 
3. Smokeless powder, ‘* Infallible ” 3,220 m./sec. 2,434 m./sec. 
Hercules Powder Co. 10,600 [t. /sec. 8,000 ft. /sec. 
4. Petrol. 2,190 m./sec. 1,700 m./sec. 
7,200: {t.,/sec: ft. (SEC: 
5. Mixture of hydrogen and oxygen. 4,470 m./sec. 4,000 m./sec. 
14,740 ft./sec. 13,180 ft. /sec. 


The air density is taken as being that specified by the Commission Internationale 
de Navigation Aerienne (C.I.N.A.) (4). 


TaBLeE III. 


Units of Atmospheric Density, 


Height. according to C.I.N.A. Standard. 
m. ft. kg./m.3 Ib./cu. ft. 
1.2249 0.0707 
2,000 6,580 1.0064 0.0625 
4,000 13,160 0.8191 0.051C 
6,c0o 19,740 0.6597 0.0412 
8,000 26,320 0.5252 0.0327 


10,000 32,900 0.4127 0.0257 


\ccEPTED Basis. 
(i) We will proceed to calculate bombs weighing 100 kg. (2 
(551 Ib.), 500 kg. (1,105 Ib.), and 1,000 kg. (2,210 Ib.). 
(ii) Wing area is taken as :— 


to 
to 
~ 
JO 


(26:90Sq:. 
5.0 m.* ft.), 
10.0 m.* (107.60 sq. ft.), 
respectively. 
(iii) According to (i) and (ii), we assume the same wing-loading for all types 
of wing-bomb, 7.¢., 100 kg./m.? (20.4 Ib./sq. ft.). 
(iv) The weight of working material for rocket propulsion is equal to 0.25 
weight of the wing-bomb. 
(v) The oxygen or air necessary for combustion (¢.g., of petrol) is included 
in the weight of working material. Air is not taken from outside. 
(vi) The optimum lift-drag ratio of the wing-bomb is 1c. 


| : 
Itipl 
(12) 
(13 | 
(14) 
(12 
(16 
(17 | 
(18 
their | 
ymbs, 
cases 
(20) 
(21 
000 
90.00 
),000 
32.23 | 
(22 | | 
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(vii) No account is taken of diminution in the weight of the rocket wing-bom)' 
during flight, either as affecting trajectory or speed. 

(viii) While the rocket is burning, the line of flight is horizontal and the moti, 
of the wing-bomb is uniform. 

(ix) The energy imparted to the rocket wing-bomb by the aircraft in fligh: 
is neglected. 

(x) Onee the working material of the rockets is consumed, the glide-pat} 
is a straight line inclined to the horizontal at an angle depending upor 
optimum lift drag ratio. 


(xi) For all bombs we assume that :— 


(24 
=1.0 (2: 
The order of calculation is: 
t=Mw/R=Ww/4gR = 0.254 0 ‘ (28 | 


Time of burning of rockets is solely dependent upon the type of worki 
material. 


From the equations :— 


(2 
or 

we calculate the speed: 


On the assumption that wing loading is constant for all bombs, the speed : 
is not dependent cither on weight of bombs or on kind of working material, bu: 
only upon height of flight. 


In the case under consideration, the value of s, depends only on height of fligh 
and on type of working material. 
Gliding flight :— 


Consequently, the value of p depends on the height of flight, the type ( 
working material, and the optimum lift/drag ratio of the rocket wing-bomb. 
Results of calculations are given in Tables and in Fig. r. 
The functions :— 
are now curved lines. 


Taste 


Weight of Bomb. Weight of Working Material. Drag or Reactive Force. 
4 WR D—R 
kg. lb. kg. lb. kg. Ib. 
100 221 25.0 See 10 2200 
250 552 62.5 138.0 25 55-2 * 
500 1,105 125.0 276.2 50 110.5 } 
1,000 2,210 250.0 552-5 100 221.0 


5,00 


10,00 


Anotl 
Wing-lo; 


(2 
(J 
= 
I. 
17 
I 
Wo 
fr 
: He 
km 
Fi 
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AND 


TABLE V. 


LOCKET-TORPE 


DO. 


-bomt' 
; Type of Working Time of Combustion. 
NOtior Material (from Table 11). t/sec. 
' I 407 
Aight 584 
i 3 61g 
22 
e-pat! 4 
5 1,010 
Taste VI. 
(sil Height: km. ... 2,000 4,000 6,000 8,000 10,000 
ft. 6,580 13,160 19,740 26,320 32,900 
speed: /SeC: 14.0 15.6 19.5 22.0 
(2 (r) ft. 40.1 51.4 56.8 64.2 72.2 
{26 
VII. 
s,=f( (r,t) for W/A=20.4 Ib./sq. ft. 
tisec. 
2g 
m./sec it./sec. 407 584 619 432 1,010 
14.0 46.1 5,700 8,180 8,660 6,040 14,140 m. 
18,800 27,000 28,500 19,900 40,500 ft. 
(3 15.0 6,370 9,110 9,0co 6,740 15,920 ims 
i 21,000 30,000 31,600 22,200 52,400 ft. 
17.2 50.8 7,000 10,050 10,320 7,420 17,380 m. 
Ss 23,100 33,000 33,950 24,500 57,100 Et. 
peed 64.2 75950 11,400 12,080 8,420 19,740 m. 
al, but 20,200 37,520 39,800 27,750 — 65,000 it. 
22.0 ene 8,940 12,860 13,600 9,500 22,200 m. 
(32 29,500 42,450 44,850 31,300 73,100 ft. 
TaBLE VIII. 
(33 p=t (e, height, material) for IW A=20.4 Ib./sq. ft. 
Working Material 
ype | from Table IT. 
rb. Height of Flight 
km. ft. I 2 3 af 5 
2,000 6,580 25-70 28.18 28.66 20.04 34.14 km. 
16.00 17.50 17.80 16.20 21.20 miles. 
i 4,000 13,160 46.37 49.11 49.60 46.74 55-92 km. 
28.804 30.60 30.90 29.10 34.70 miles. 
5,000 19,740 67.00 70.05 70.32 67.42 km. 
41.70 43.00 43.80 42.00 48.10 miles. 
— 8,000 26,320 87.95 O1.40 92.08 88.42 99-74 km. 
Ce 54.80 56.80 57-40 55-00 62.00 miles. 
10,000 32,900 108.94 112.86 113.00 109.50 PT2.26 km. 
67.80 70.20 71.00 68.00 76.00 miles. 


Another factor to consider is the influence of wing-loading. Quadrupling the 


Wing-loading: will double the speed (v) and distance (s,) (31) and (32). 


4 
t 
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Table IX gives values of p for: 
A= 400 kg./m.7=81.6 Ib./sq. ft. 


TaBLE IX. 


Working Material 

from Table II. 
Height of Flight. 
km. f 


i 2 3 4 

2,000 6,580 31.40 36.36 Bye82 32.08 
19.50 22.80 23-20 20.00 

4,000 13,160 52-74 58.22 59.20 53-48 
32.75 36.30 36.90 33225 
6,000 19,740 74-00 80.10 80.64 74.84 
40.20 49.85 50.00 46.50 

8,000 26,320 95-90 102.80 104.16 90.84 
59-70 64.00 64.90 60.00 

1C,000 32,900 117.88 125.72 127.20 119.00 
73-49 77-85 79-00 74.00 


0.4 Ib/sq.ft 


p=f (height, material) for A=81.0 Ib./sq. ft. 


48.28 
30.00 
71.84 
44.70 
O4.70 
58.80 
119.48 
74-60 
144.40 
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Fig a p=f(h) for rocket = wing — bomb. 
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From these tables and from Fig. 1, the following conclusions may be drawa>} 
(a4) The influence of rocket-propulsion in increasing the range of a wing-bom) 
as compared with a similar bomb without propulsion, is greater at low altitude 


than at higher ones. 


Fron 


we deri 


The 


(b) From a general point of view, height has more influence than rockt* or from 


propulsion on the range of a wing-bomb. 


(c¢) Following from (b), the influence of optimum lift-drag ratio aspe’ 


ratio on the range of a wing-bomb is very considerable. 


100 p m ile 
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(J) The type of working material of rockets has greater influence at low 
altitudes, where it is better to use stronger materials. At greater heights the 
type of material is less important. 

The use of rocket-propulsion for wing-bombs may be very advantageous 
Pi releasing bombs at low altitudes, which gives greater accuracy of aim. 
In this case, stronger materials should be used. 

(!) The influence of wing loading is very important. Small wings of high 
aspect ratio should be used. 

)) Although there are many technical difficulties to be solved in the construc- 
tion of rocket motors and in the manufacture of large powder rockets, it seems 
certain that, speaking generally, the adoption of rocket propulsion for wing- 
bombs may be advantageous. t 

(hk) The use of wing-bombs for attacking extensive targets (e.g., cities) may 
be advantageous; hence the solution of constructional problems, such as that of 
the instruments for stability of flight, is of great practical importance. In fact, 
scientists are working upon them in several countries to-day. 


Tuk 
The rocket-torpedo is similar to the rocket wing-bomb, with the difference 
that the former is shot from the ground by means of some device (¢.g., a 
catapult) which imparts a certain initial speed. In calculating the range of 
the rocket-torpedo we shall use Dr. Sanger’s formule in his well-known book : 
Raketenflugtechnik.’ 
The accepted basis is as follows :— 
(h = So" (Sec. 264 ft. (37) 
During upward the motion of the is uniform, with 
velocity rm. 


(7) Angle <, according to Sanger’s saan is optimum when: 


(=~ Os : . (38) 
The trajectory of upward flight is a straight line. 


ORDER OF CALCULATION. 
(4) Upwarp Friant. 
From the equation :— 
we calculate ae 
From the equation :— 


2k,—-1= 
w L vv sin (k, cos 4 
we calculate 
From the equation :— 
15,700 { Vv (k, cos } 
SIN COS \) 
we derive 
The value of s is calculated from :— 


or from Sanger’s equation :— 


1/25,5 
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=s COS 
h=s sin 
(hb) 
s=(ife) (48 
Results of these calculations are given in Table X and in Fig. 2. 
p_miles 
300+ 
200+ 
|OO+ 
2000 4000 146000 2 3 10000 
WwW BC. 
Fig. 2. p=f(w) for rocket- torpedo. 
TABLE X. | 
Type of Working Material 
(from Table IT.) 1 2 3 4 5 
m./sec. 115 1gO 216 119 1,000 
{t/sec. 379 626 710 393 3,290 { 
t SC¢ 232 340 360 242 445 
My m./sec 098 35 148 100 540 
ft. /sec. 323 445 487 329 1,780 
s km. 22.70 45-85 53-20 24.20 240.00 | 
(44) miles [A.15 28.60 33-20 15.05 1 49.00 
s km. 19.20 35-00 38.50 21.10 14.20 
(45) miles 11.94 21.80 23.90 13.10 40.00 
h m. 9,006 17,500 19,250 10,550 32,100 
ft. 31,000 57,500 63, 34,000 105,800 
5, km. 96.00 175.00 192.50 105.50 321.00 
miles 59.80 108.80 119.60 65.60 200.00 | 
p km. 112.60 205-3 225.80 123.70 370.70 | 
miles 70.14 127.62 140.25 76.94 234.00 | 
~ (It will be seen that formule (44) and (45) give different values of s.) 
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From Table X and Fig. 2 the following conclusions may be drawn : 


' (a) The influence of type of working material is very important. Strong 
materials should be used. 
(b) The distance traversed by the rocket-torpedo on the glide is much farther 
than that of upward flight. 
(c) Following from (6), very high lift/drag ratios and aspect ratios should 
be employed. 

(7) The ranges of rocket-torpedoes, as given by the approximate calculations, 
are very considerable, and are comparable with those of long-range 
artillery (cf., ‘** Big Bertha ’’). The problem of the rocket-torpedo is 

closely bound up with that of the pilotless aeroplane. 


CONCLUSIONS. 

Our approximate calculations showed that the range of wing-bombs is consider- 
able and that the use of them might be very advantageous. Rocket-propulsion 
or wing-bombs also appears to offer advantages, but the influence of height and 
{optimum lift/drag and aspect ratio seems to be greater than that of rocket- 


i sopulsion. The range of the rocket-torpedo is comparable with that of long- 
range artillery. Whether the use of wing-bombs, rocket) wing-bombs and 


rocket-torpedoes is practicable will be decided by the solution of constructional 
problems concerning the instruments for stability of flight, the propulsion motor, 
| ad the manufacture of large powder-rockets. 

As regards rocket motors and folded-wing-rockets, we have already some very 

mportant and interesting results obtained by Prof. Goddard (U.S..A.), Dr. 
| Singer (Germany), and research workers in the U.S.S.R. 


List oF REFERENCES. 
1. C. Rougeron. “ L’Aviation de Bombardement.’’ Paris. 1937. 
2. L. Kort. Raketen mit Strahlapparat. Z.F.M., No. 16, Aug. 27, 1932. 
3. Engl. Lufttorpedo. Flugsport, 1986. 2 Sept. p. 451. (Engl. Patent 317774. 
4. Dr. Ing. Eugen Saenger. Raketen-Flugtechnik, Miinchen and Berlin. 1933. 


| 

\47 

(48 

(4 
C. 
3 
000 | | 
240 
445 
540 
| 
).00 
}.20 
| 
100 
S00 
1.00 
9.00 
4.00 4 


REVIEWS. 


THE ANALYSIS OF ENGINEERING STRUCTURES 
A. J. S. Pippard, M.B.E., D.Se., and J. F. Baker, M.A., D.Sc. Arnold 
and Co. 1944. 30- net 

This is the second edition of a work first published in 1936. It is no mean? 
feat to bring out a new and revised edition of a technical book in wartime, and; 
the authors are to be congratulated on having made the effort, for this is an} 
excellent textbook. 

\ considerable amount of new matter has been added in the text, as well as! 
two completely new chapters. Among the new matter added may be noted the} 
general form of Clark Maxwell’s reciprocal theorem; principle of superposition | 
applied to redundant frameworks; derivation of strut formula from polar} 
diagrams; extra examples on stiff-jointed frames; the rectangular and T rein. 
forced beams with tension reinforcement; adhesion and bond; stresses in an| 
extensible suspension cable; mechanical methods of plotting influence lines; and | 
experimental analysis of stresses in wings. ' 

Two important chapters have been added on the Voussoir arch and the 
behaviour of structures in the elasto-plastic range. The Voussoir arch is one 
of the earliest forms of bridge and building construction and much theoretical 
and practical analysis has been expended upon it. One of the authors and others 
carried out a most interesting experimental study of this type of construction 
over a number of vears, clearing up many doubtful points of strength ané 
stability. 

The final chapter on the Behaviour of Structures in the Elasto-Plastic rang 
is important, and will become of increasing importance in future editions. 

** Analysis of Engineering Structures ’’ can be thoroughly recommended. 


TritmpH Over TUNISIA. 


Wing-Com. T. H. Wisdom. Allen and Unwin. 1944. 8/6. 


Wing-Commander Wisdom will be remembered as the author of a_ vivid and 
well-written book on the Greek campaign, called ‘‘ Wings Over Olympus.” 
His present narrative is equally vivid but less well-written, showing traces 0 
hurried composition and deficient proof-reading—-for a writer of his calibre ought 
to avoid such mistakes as ** he laid on deck,’’ ‘‘ victoire anglais.’’ Someone 
really should impress on Mr. Wisdom, too, that there are accents in the French, 
language, and that the Italians do not call their air force ‘* Regio Aeronautica." 
(This slip, already made more than once in ‘* Wings Over Olympus,” recurs with 
irritating frequency in the present book.) 

In other respects the story makes good reading. Starting with the “ dres 
rehearsal ** Dieppe raid, it goes on to tell the tale of Squadrons No. 43 (Hurricane 
and No. 111 (Spitfire), with their French, American and Empire colleagues, from | 
the first landing in North Africa on November 8th, 1942, to the triumphal ent 
into Tunis on May 7th, 1943. The ‘* hard facts and figures ’’ of that six month 
are summed up as follows : 20,000,000 Ib. weight of bombs dropped ; 1,696 enemy 
aircraft destroyed in combat and 2,000 on the ground, for an allied loss of 657: 
200 enemy air transports shot down in five weeks without loss; 26 Axis general 
and 290,000 men captured. 

As a whole, the book is less a record of hard facts than a miscellany of enter 
taining anecdotes. We liked the one about Professor Joad who, on a cros 

68 


coun 
had 


my 
apol 
this 
Or 
made 
Fren 
book 
read 


THE 


So 
it ha: 
fore 
Hithe 
work 
writte 


logic 


jump! 
IS CO- 
upon 
A fin. 
pilots 
R.A. 
Thi 
Aer 
techni 


AMER] 


Rec 
of sor 
actual 
qualiti 
given 
there 
aerone 
used 
aeropl: 


TEACH 


It w 
and a 
to give 
in his 


| 
- 
readi 
lyin 
AY 
| ar CI 
the bi 
an 
: 


\rnold 


mean 
and 
is an | 


vell as 
ed the | 
osition 
polar 
rein- 
in an} 
S$; and 


the 
is one 
retical 
others 
ruction 
th and 


range 


od. 


vid and 
mpus. 
aces 
ought 
omeont 
French 
\utica.” 

irs with 


dress 
rricane 


from | 


al entri 
months 
) enemy 
of 657 
yeneral 


yf enter 
a cross 


REVIEWS. 69 


country journey in Engiand, took a seat reserved for one of the pilots. ** Bartley 
had politely protested : Do you mind, old man, but that seat ae to one of 
my chaps.’ Joad looked up, stared tor a moment, and then remarked: ‘ I 
apologise for being old; Tam. Nevertheless, 1 see no point in further continuing 
this conversation.’ He promptly went fast asleep.” 

On the more serious side we have interesting sidelights on the preparations 
made for the initial landing in Tunis, the relations between the British and the 
French population, the Casablanca Conference, and the entry into Tunis. The 
book is the first to be written about the air war in Tunisia, and will certainly be 
read with enjoyment by a wide public. P 


Ta: MEN Wuo Fty. 
By Hector Hawton. Thos. Nelson and Sons. i944. 5 -. : 

So much has been written upon aviation and everyone connected with it, that 
it has become aimost impossible to be original. Flight Lieut. Hawton is there- 
fore to be congratulated upon having approached his subject from a new angle. 
Hitherto, books about ** The Men Who Fly ”’ have either been highly technical 
works written by and for qualified doctors, or eulogies of ** intrepid aviators ”’ 
written by journalists for schoolboys. Here at last we have a reasoned psycho- 
logical study that, while not beyond the schoolboy’s grasp, makes interesting 
reading for the intelligent adult, however much or little he may know about 
lying. 

A wide range is covered in a short space. We learn the principles upon which 
ar crews are selected and trained; the successive phases of operational flying— 
the briefing, the flight itself, the procedure after return, the processes of parachute- 
jumping and ditching; the general structure of the R.A.F. All this information 
is co-ordinated to the main purpose of showing the physical and mental effect 
upon different individuals of a life that, from many points of view, is abnormal. 
\final chapter, of interest to everyone, deals with the future prospects of the 
pilots of to-day—especially those who have passed straight from school into the 
R.A.F., knowing no trade but war. 

This book keeps up the high standard that we associate with Nelson’s 
“ Aeroscience Manuals,’’ and shou!d have a wider public than the more exclusively 
technical works in the series. 


AMERICAN WAR PLANES IN ACTION. 
By S. E. Veale. The Pilot Press. 1944. 5/- 

Recently there have been several books treating American aircraft from a 
recognition standpoint, but Mr. Veale’s, in addition to its beautiful photographs 
af some 50 different types, also tells us what American military aircraft have 
actually achieved. The very frank first chapter, discussing their operational 
qualities, should be read by everyone. In subsequent chapters new details are 
given about the Tokyo bombing raid, the battles of the Coral Sea and of Midway ; 
there are also succinct accounts of the development of the U.S. Air Forces and 
aeronautical industry. Useful features are the tables explaining the prefixes 
wed to denote different types, and the classified list of all American military 
droplanes, with their names and numbers. 


Teen ASTRO- NAVIGATION. 
By “ Kaspar ** (Flight Lieut. S. R. Millard). English Universities Press, 
Ltd, 1943. 3/-- 

It would be a bold man who undertook to ‘* teach himself ’’ Astro-Navigation, 
and a still bolder who entrusted himself to a self-taught Astro- Navigator ; but, 
0 give the author his due, he has anticipated this criticism by stating explicitly 
in his preface that he is writing for Higher School Certificate students and for 
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R.A.F. trainees who wish to supplement their short practical .\stro course py 
some theoretical knowledge. For such purposes this is a useful text-book, 
covering the elements of the subject in a manner that is not too abstruse for g 
student who already has a groundwork of mathematics and trigonometry. — There 
are no set questions, but each point is illustrated by an example worked out ig 
full, which the student is advised to follow out, step by step, for himself. 


AERODYNAMICS OF THE .VEROPLANE. 
W. L. Cowley. Nelson’s Aeroscience Manuals. net. 1943. 

A number of books in this series, all under the general editorship of Professor 
H. Levy, have been reviewed in the Journal and praised for their contents and 
printing. This book is no exception. This is, indeed, one of the best. series 
which has been published for many a long day in the field which they cover, 

Mr. Cowley is a well-known member of the Royal .\ircraft Establishment, 
He modestly says in his preface that the book gives only a very clementary 
survey of present day aerodynamic conceptions. It is an over-statement, for 
any student who reads through the book will find himself so gently led up the 
aerodynamic path that he will be able to go on to those fatter volumes of 
aerodynamics which, at a first glance, make ihe average student feel he will 
never get a real grip of the subject. 

The author takes us from the flow of water in the common tap to wing and 
tail flutter. From the tap the student can immediately and practically. find out 
the effects of fluid motion. There are chapters on the acrofoil, propeller, the 
aeroplane in steady flight, aerodynamic measurements, acrofoil theory, 
motion and vibrations in aircraft, together with examples on cach chapter. 

There are parts of the book which the student will have to read carefully before 
he can grasp fully the essentials, as for example the chapter on propellers, 

As many have done before him, and doubtless many will do after him, the 
author has tried to explain the distinction between mass and weight. Mr 
Cowley does not solve the problem by saving mass is the quantity of material 
in a body. 


o- 
re 
ag) 


| 


